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(54) ADDRESS CONVERSION METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem of a conventional 
technology that cooperation between the DNS-ALG (Domain Name 
Service-Application Level Gateway) and the Twice NAT (Network Address 
Translation) is not scalable because an increased size of the conversion 
table is required. 

SOLUTION: A translator la has a communication means with a DNS-ALG 2. 
The DNS-ALG 2 detects a DNS inquiry to a called party terminal 4b and 
converts it once into the IPv6. The DNS-ALG 2 converts a called 
destination virtual IPv6 address resulting from attaching a virtual IPv6 prefix 
to the real address of the IPv4 acquired from a DNS server 3b of the called 
party terminal 4b into a called party virtual IPv4. Thus, cooperation of the 
DNS-ALG of the IPv6 base and the translator 1 can relieve the processing 
load on the DNS-ALG 2 and reduce a large capacity conversion table. 
Interconnection is thus attained among a plurality of VPNs without the need i 
for replacing the existing VPN. \ 
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Wmi-^mi<o7 ¥uxmmmmt. ±iimk2tmB^ 
i^mt^mzcoT h'lyxmmmmt. ^-f'^mm^^-r 

±IE^ 1 RZSm 2 (DT K lyX^mUmiffo h n;l/P. Q 
?g^f^fix-r5.^S^WL. ±12-9— /^ggii. ±127- K 

±12^ 1 CDT KU'X^g|SS*^±f2^^1t^^#HgUT 

^2 or KUX^^SSA^T'D }-zi;UQi:7"n hn;l/P% 

[llJt^^SS] ^^yn Fn;UPtctS^ISi;[CD^i:±ie:/ 

(CT^a hn;l-PT-cOT FUXi;7°D hn/lxQTcDT FlxX 
St*-- /^SHo 

Fi^x^i^sMTa^-r^aif^fcfev^T. 

7 Fl^X^^aSfiT'o Fzi;l/P;&|*|g|lT-7'n Fn;l/Q{c 

^mi!h^-s^^^mmm^i'¥mT^m^t^m^. ±12^ 

-^^aati. ±127 FUXi2j^Sl[(C^ol/^T7'D Fa/U 
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L<(*. ±15+7— /^a^<DSiJcD7 FUXiliiff-r^aSg 

:/a Fn;UP(ct¥9^Al;b^e>-/n h =i /mC^r) mkZ^<0 
a^t^j^ ±167 FUX^^gg;b^±a5^mWIS^#HBL. 
rr^'^n hajmc^'yT FU-XA^t.T'o Fa;l/QtciJf^7 
FU-XfcgglU ^^?nfc:/a F:3;l/Qtct;^d7 Fb 
X ^ t. ft r D F n ;l/P{c 7 F UT. ^g|-r 5 C i: 

±157 FbX^j^SgA^±s57°D F:3;l/P 
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[iS*3l6] ±l27°n F=i;Wcfi^^^S|SccD;ai/?)\ 
SBtcg^^n. ±l5^aSMi:±f27 FLxX^^SS 

±E^MS»A^±iB7'n F n;l/P{c?Jf U-T -V 2 O 

m^w^L. MfL^-r^mm^m\^^r. ±ie7Fux^gi 

7 Fux^^sgtcSi^^ns 7 vi^x^m^mij^fa 
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'&m.. feL<«. ±12-9— ^>ISH«DgiJ07 FUXiia© 
T'07 FbXi:7°D Fa;l/QT-<D7 F bXcDMlSMiS^ 
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Bo 

[W*li9] ±f27°n F3;^P{c^^^^^iSrO^^^'-1'-V 
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MiCMf^^eilL. ^?)7'n F3;bPtc'(J£^li£D^it|p 

±fBT F UX^^gStCT'n F n/l/PTcoT F UX fc ^ 

n Fn;VQTC0T F l^Xcr)«fSM{S^^€?^^-|f IgcOf^ 

CS»*^1 3] fe-S:/a Fn;l/P{ctJf^^ScO^*^S* 
i.T FbX^^SBtcSgg^n. T FL'XE^^SA^:^ 
n Fn;l/QtJ:t¥9^{c^il^ti5Sffii^tc*5tt§a«*:^l 

Cil^JS 1 4] m^ZfuVuM\,mr)^Wi<D'm^T F 
ux ^^SBTSEgl-r s S^i^K is V ^T . 

T FUXg^SB«7°D hn7^P^f^g|?T:;^n Fn;l/Q{c 

□ F :3;l/PT-CDT F UX fc -fu F =i;l/QT'OT F UX<OM 

/^^BtS. ±157 FUXSj^gS{ci3i/->T:rD F3;l/ 

P. Q^tgsf£:a^-r^/ci6{C'i:>g^g^iiffifc. 

9 ^^D^giJttlg fc :/ a F n ;bPJc|S -p ^{cM T ^ -9— ^ 
SHfc^^LTf^-^^tafcya Fzi;VQ(cfje3 7 FUXO 
WiSMiSfc. fe-5:/a Fr];Wc^^^9^cDSHui?i*S* 
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□ Fn;l/QTcD7 F UXtDJtfEiMiS^^tyS^'tf 

7°a F :3;l/P(ct;E^jaAlA^?>ya F n/bPtct^ ^aSAZ'xcD 

iifiij. ±fB7 Fux^^t«s*-^±iasi^t»^^#raL, 

T^n F:3/l/P{'-ti;^a7 FbXA^eT'n F a/bQfc^jg? 7 
FbXfcS^U ^^^tlfcTD F33;l^QlcSf-9T FU 
X^-^ibiczfu Fzi;l/PtctJe9 7 FPXiC^^-r^Cfc 
^1f^fc-r«7 FUX^it:^So 

5] fe§7°n Fn;l/P{ciJfe)a^Oi^*^S* 
57 F UX^glSHfcSi^^n, 7 F l^X^^^gjb*:/ 
D F 3 /MJtcfi! 3 ^fcSlg!^ t^. :S ail^tc ts if S 
4lCl5«cD7 FL^X^^Tt-Sc 

umm 1 6] ^ 1 (DSifc, isig 1 (Dmtmm^m^jim 
fc. ±BE^2comt^3<Dm^mmr^m2<DT i^ux 

±IBM 1 <DT F t-XS^SBii, ±13^ 1 (Dmvm^n 
TV^S7 FL^X{C±fB^l oa^^^'TT'Uy^' •y^'X^ 
#ilP L Tc^ 1 (g*j7 F UX ±13^ 2 COm^ftLX± 
mm 2 COT FUXS^^^Btilt). 
±12^ 2 <DT F l^X^^^Hti, ±IBm 1 {R*J7 F UX 
%±Se^3£D^t:Mgt)tlTt/->:S:l/>7 FbXT-fe5^2<H 
♦JT FUXtc^^LT. ±IH^3 0iiatc5^D. ilBB 1 

15*^7 F ux fc±fam 2 {gS7 F i^x tiOMfc^mm^m 

7] ±lB|g3«^i^A^e>3M6tlT#rc±fEm2 
{g*j7 Fl^X^. ±fB^l£;W^{i:a^l,^T±^^ 1 <g3S 

7 FL-XtC^glL. E^HgSl7 FUX*^e.i:lB^U7 

t?>m^m 1 eiBisoifffi^c 
[11*^ 1 8 ] ±mm 1 (omitm i <07°n f 3;v{cti!£ 
i/\ ±mm2Rifm3(omitm2(D-/vi vriMcm^ c 

im^mi 9] m\<Dmtm2<DmcorsicMm:^n. m. 
^ 1 <Dmtm2o:)m<Dm(Dmm^i'Hrt^mmmfMT^ 

±iBig 1 cDmti-'ibmp>nr^rc±i^m i cDSi-eMt^nr 

I/^§7C7 FL-'X^SiiL, iS7c7 FUX^cyu:?-!' -y ^ 
X;&ftllPL/-cm 1 lg?cg7 FUX^Jg^L, 1 1S2S7 
F PX%±IBM 2 co^tCKltii L. 

±IB^2cOSlA>P>JI|e>tlTtrc±lBg 1 <g*J7 FL-X^Sr 
Sll Km 1 mmr F UX A^?> 7°U:7 ^' -y x^giJI^ 
LT7t:7 Ft'X^JBlS.L, I57C7 FUX%±I5m 1 tOi^ 

iidj -r 5 c fc 3f m fc -r § amsBo 

[!i*JS2 0] ±iBS2 0^A^e,Jl?>tlT^fcM 1 7 F 
UX;g:, ±iBS 1 COJHT-Htjnrv^^ 1/^^2 7 FUX^C 

±BEm 1 7 F UX fcM 2 7 F bX<DiMS*^^1«^fc L 
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Co 0 0 1] 

[0 0 0 2] 

^-■y hT'it^L. Di:OcDVPN(VirtualPrivate Networ 
k)i: LT^-^^§S#ji:LT. Twice NAKNetwork Addres 
s TRanslation)Sffi^{l-5>5'!i(htip:/Avww. ietf. org/r 
fc/rfc2663. txtCDppl2-13#Ba)J^, h VT^/l/S^Fi^ffi 
(http://wvvw. ietf.org/rfc/rfc2663. txtC0pp22# 

•y ^'■■t»fs^iPv4 tifvAtTmmz^mr^o M^a*a* 

6*i:&NAm. -f^-^^- h IPv4T K i;M:riJ y ^ IPv 
4^ K UX<7Dg^^fT-5. NAT% 2 Olt^JtCigMLfc^ 

^f^)?)Twice MT^W^M'^LfaV—^mviice MllV— 

^tmfn^. m^<Dm^Mi. My^^Mir^it. miMft 

#i^;3LTV^VtA^, Twice NATSffi'^fi^ Twice NAT^l/— 

TS'^^ tifc - ocofl^ra^r^- ^ y ^ i^Tb^aJS-r § et 

Twice NATli, -f^-T^—h^^y hy-^i^OT 

h^^m-^icmion^ c t^'^^^j^o hot fux 

«M07°n/ W ^> ?>IIJ D &'TT o fcT F 
t/^MtT. ^07°n/\-t'i5f"7b';SiJn--^f(c^LT|5lC;T FU 
X^flJt^aTTL^ofciiB-fC. T FPX»i5i*-<|g^r 
5o T y'lyXm^^m^r^rciblClt. Twice NAT«i;( 
T©<J;^ti:l!lf'F-r5c 7°^-r-^— FSi^rtcDHost-.AA'v^ 
•y^M^l^cOHost-Xi:ilji^«C46?.±l^(cii. Ho 
st-A ttHost-XODNST FL'XPcgi/>-a-^3-li-/'^<5^-y F^iMIl 
DNS-ALG(Domain Name Service - Application Le 
vel Gateway) Tb^C CD/ ^y-y F^fiJSL. jb^OHost-Xtc^t 
-r^T FlxT.^T'^l'--^- hmmp^T^i-y'^^^'^m 

^Th'VT. (Host-XPRIHE) tC^^LTHost-A^cMTc D 
NST F lyXm^^timT Ltc e)Host-A{iHost-XPRIME t (D 
f^Tilfi^M^-rSo ^(O^W'V F*nwice NAT^SiS 
■r?>Bt*T\ iMflTtT FU-X/bWcD^tOT FL^XfcS 

«{l$tT FL-XliHost-XlC^^^t^^-o Ho 
st-XA-efDSd-'-^y-y h *>cni:|3l«cDg?^*^fT*?n 
5= ±IgDNS-ALC<Di^|{^SfaS^^:O^^T«, http://www. ie 
tf.orf/rfc/rfc2693. txttCl^lfflTb^lSSc tlTl'^S. Twic 



e NAT^iK^-r-i.:offiSS> -fV^-^^-y h^/TLT^Sil 

3 ±f3<D J; ■e> tcDNST F ^-xra1v^•& 

K^/l-LT|5l— <D^t:rjt--y FSF^^J^^fSPrivate VL 
ANCVirtual LAN)H9 L^ffiS:^'str?.Stfli: LTti h 

^i>m t ^ mtmmm^<Dt^Mi}^m t ^ mcomimyo f 

■r S^i:ii^ffi¥cOJi*A^St-§i^Oji€7°D F n;!/*"! 
S^^^ofcti. l?ijK.(i"7"a hn;l/i: LTIPv4%ffll'^^ 
ll(WTIPv4^i:0?.i;')i; Internet Protocol version 6 

LTNAT-PT(http://www. ietf.org/rfc/rfc2766. txtOpp 

6-18. 5o<t(>*rfc2765. txtcOpp9-22#BS), S0CKS64(htt 
p: //search, ietf. org/internet-drafts/draft-ietf-ngT 
Rans-socks-gateway-05. txt#Bg)^A^3Ea^tlTl/''?)o </"> 
■r^^m^miClF^i^y FO^*— -^-y F^IPv4i:IPv6 

fvmmc^mt^o m^if. ipv4t Ft-xiupver f 

U-^t^^, h^>Xb--^-c«^^©/cii.fc. 
cOtutClPv47 FU'XtlPveT FUX<Dj>flSBI«%{^fig 

TDNSC F P< ^ A ->X T- A) CD^t<ig?i*A^?lJffl ^ n 

S(TX4^-m)lgv -r>^— ^^>y FRFC*^ pp323-329 

V^^t5(3j:*^?iJ)^. IPT FL'XtcS^-r^v^X-f 

So J-:iT«f5^IPT FUXfc^^-rs^f^^^BuPr^i: 

^-v-a >3b>CCODNS^fOTbTS«tg^cOIPT FU-X 

^^tiLTV^So N.AT. Rtfh'yyXU—^ltCCOm^ 

•y-tr->^^m{cK*RLTfeD. =feMg?*^«DS^p< -y-t- 
->*%^^-[tlS(IPT F UXOMfSM^ID^f^^^S # ^ 
*^tti:-r-5c *{*e^tctj, IPv6!^7K:b^feSiSMti:ov^T 
^mm^s.^'ii-orct^. ^cDJ^S-c-^SIPr FUXAMP 
v4?co/cii^. COIPV47 F PX^IPv6Z F UXii:»# 
^^TIPv6SS5RicJi01I-r= ^LT. g#^;^SBuOIP 
v47 FUXi:»#^7./cIPv6T F UX^J^iS^ttSo O 
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«o DNS-ALG*M^}f-ri.> IPv47 Fb7.^:IPv4T FU-X 
OMlCM^, S L < «IPv4T F IPv6T F UXOJ^ 

v-^ » # 1) l^§*'^jifl C i: 5 o ■ L /i o T . 

S^^ipr Fux^aj^-r^dtii^^o 

[0 0 0 3] COi'jic^ DNS-ALGi: F-^^XU-^^CT) 
31^(3:. -r^'^— ^^-v F±cD(SJf-r^TCDT7°'J 

3 yti^COdUS^f'm LTiilllg^cDIPT F UX^ttSlJ 
tClX^f LTV^54^iJ2JC*5V^T, IPv64^-y Fy— ^i:IPv4 
^^•y FV-^^»M-r^fcJ6(C!t:>ScDSft5T-fe?>. S 
fc. DNS-ALGi:Twice NATOa^^fi. 0 -y ^ T F 
0^ffBfJC^^-r^IPv47"^'r^- FT Fb'XiDM^H 

[0 0 0 4] 

[^H^^)^p^^ L i 9 1 -r s liM] ±.mLrcm<D. f 

^l-^JStfCt^VPNOfflSSrLSv IPT FUXOieg^tC^ 
MTt^V>i:V>-5^.SA"S5=, S/c. DNS-ALGi: Twice N 

v4y^-t'-<- F T F UXOg|-&WS;&P?^-r^effiT'^ 
i>c L*^L. DNS-ALG i: Twice NATOMi^iis TFPXg 
m7—y^it^i^'^<. x^-^7';i/-e^v^i:v^^^SA': 
fe-5o -iSStJ^C. VPNP^<^)+i5S«ttt. V?H<Daiyi;>lzW 
S-ALGtTwice MT^mML. MMT ^ C ttp^^^, L*^ 

*SSit^t-r^VPNcDgC*^^.V^it^, TFl^Xg^f- 
-r;bA^;*:t<^5/c46. +)— e~X<Dii#t:6^BI|T-S® 

i:u^3seA^^5o *fgB^cDge*)tt^ $.5i^**^s-r§ 

[0 0 0 5] *:fl^{3:IPv6^-X<ODNS-ALGi: Twice NAT 

-fmrn^iC^-oT. li^^^DTwice NATtci 5,T F UXS 

^T-jt^s^^^^'if is^ws^tcf'Pfig-r :g,^-^fcje:sSTfe o 

/c. «<il©!^5RfCjhf-r^(g2iT Fl^X^ifix-rSDNS-AL 
CCD® i: - :r/l'CDiiJM^ Bj SI 

[0 0 0 6] *f§B^fCi5IPv6--^— X(DDNS-ALGi:Twice 
NAT-PT^7°a/-^-<:jrA^— JSBif L. F^VXU— ^{C 
^MSOVPN^lRSrnfS. K#<^VPN^M#*^X.'SC fc^ 



[0 00 7] 

imm^m^'r^rcib<D^m'i et*©. nat-ptic^-^^^ 
n^yo F nfu^m^^izm^. < fewT^D 2 ;s 

feO. IPv4T FUXhlPveT FUXCOWfGM^tcf-t*^ 
n i> T F U X itJS'Sr^^'lf gil-r i. DNS-ALG 
^H^M;^. <D& F ^ >X U— ^ iitusBDNS-ALGSB i: 
Jiff -5 /ciboya Frj;l/;S:CiA^, 
[0 0 0 8] Twice NAT-PHc j; T F UXSi^Ti2:>S^ 

os^**^ e> cDjgffi ? n 5 S(i!iC3fe{cM-r 5 dnsh 

SS^OrtS|5T'!i— ;gIPv6^cS^i^-r?,o DNS-ALCS 
B(i. »lI0<DlPv4 DNS-ft-Atcfelt?,Pnlc.^-g-o-{i:TISJf# 
L/clPv4CD^T FUXiClgJilPveT'U^^' -y ^X^MtU 
L/cIPv67 FL'X%»IP,iJcD3i5fe{cM1-i.lS*JIPv6T KU 
Xi: LTffiffl-rs. ffi^lIPvGT F UX%<g*JIPv4T 
xfcgj^L. ?§tJi^7fefcaa]-r5o c ^0:^7^^ i: ^ c 
tCcfc-pT^ t^^feOTwice MW^ttmr^t. 

^<-r5<li:A'!T#?.o ^e.tc, (D# F'^VXL^— ^« 

L2ti^^gffl LT y'u F n;bSg|;&fT o #@^fif 
il/^o IPT FUXUil-fCfeMACT FUXtcf-^a^nSLZ 
'f»l6=Srffl</^fc T'D F n;l/S^%ff 9 5 C h 

S^-rSSZtOT FU-X^j^ggil^Wb. Sl^DTFU- 
Xg^SHte, m 1 'D,?STffit3nTl^§T FU'XICM 1 

<Dm^^s-ryi^z^-<y ^X^muLTcm l MJST FUX 

m 2 F L-XSj^^Sli. ^ 1 iRmr F bX;&^ 3 (O 
mTmt>tir^^rjH,^T FUXTfe?)^2{S*j7' FUXtC 
LTM 3 Ostein 0,^1 {5*17- F UX i:^ 2 {k3S 

m 1 «*JT FUXlCgj^L. m 1 FL^XTb-SyU 
y^'-y^X^iMLT. SlcDSiJciS?,o CO^^v ^ 

1 O^tt^ 1 (D-fu F n;l/t£:t!fv\ ^ 2 3 ©Siti 
m2 07'n Fr3;lxtctig^ili:ilLTt,<tl/^ sfc. 
^nST FbXii. jM^tcT Fl^XS/'cttilKt^T' FU 
Xi: LTti:i/\ 

[0 0 0 9] C£Dck'5*:ii8{CfflV^e.n-S®{i^Bi: LT 

2 <DSioracDa(i^[4':a-T5S{tSMT-g.o T. m 1 

,^A^f)iI6nTt/cM 1 <D^T-<gonTl-^^7cT FUX 
^zrSitL. TtT FU'XfC7'U:7-r' -y ^X%{<ti)PLfc^ 1 
<g^,T FUX^Jg^L, ^ 1 {rST F^X^^2©iffliC 
iMtBL. M2tDiP*-6Js6.nTt/'rB 1 (SSST FUX* 
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Coo 1 0] fteOJifiS^fi. ^2 0S*^e>3^6 

[0 0 1 1 ] 

[0 0 12] H Hi. *:f§B^^ci?)VPNHjS^-9— 

-ex^Ji«T5^^'y VPNS tIP,^6A^?. 

mi&-^n^o VPN5fi. DNS-tt— /^3^(l:^§c VPN5a 

m^i,£±m<Dm!s. (i o o k 1002) ^mM^ 
icmmcmmr?>o ^^mmmTn. vpn5«. ipv47'^ 

PT FU'XtiaaL^&V^*^ S:&;|.VPN(DPBl-eiPT F UX 
«a«LTtcfcV\ IP^6«DNS+»--/^8^<1^5= * 
^Sa^T'ti. IP^6«IPv6T KU7.JSrflJffl-rSo 
[0 0 1 3] VPNS i:IPi^6{is F^>';^U'-^'l (T 

R) Tmm.-r^, F^yxu-^iti. iPv6TFu;^i:i 

Pv47' FbXO^i^^tgi:. DNS-ALC2 iiam-r^^S^ 
«;^5o DNS-ALC2{4. IfiSSjcD F 7 VT. U-d^A'^'&OIPv 
47 F t lPv6T F UXO^^CT^^tCf-t^^tlS T F 

^„ g 1 £0^Sffi£?DSlltC*5t/^T. DNS-ALG2{±. VPNSS 

■t, h^yxiy—^! lit. (17a. 17b, 17c, 17n) 

^l|XS-r5-l'>':5'7x— XgP (IF) (16a, 16b, 16c, 1 
6n) :i^VUt. CPUlSi:^, X-T -y ^$fc«>'^Xl 

(Dam^C'i:^g^'tf^ 1 i^f'-^/^y-y F^g^T^fc 

i6cD:/a^"vAl 3-^, DNS-ALC 2 A>P.CO^i^x> F 'J 
v^i.o ^^'(f fSISttgp 1 Hi. H9te:5^-riH^,^U7'r 

■y ^xmmr—r^i 3 oo i:E 1 1 ic^r^mmmy— 
y;U5 0 o^m^^o 

[0 0 1 5] 0 9a, wimyi'y-<y>:xwm-T--:rji' 

1 Oi5iliS#;i*i:{cifixenfc^I§5[cox> F U 
(3 0 0 - 1 ~3 0 O-n) A^e>:fe?)c §X> F Uti, 
iHlsi#^3 0 17>fjSte, {g*J7°U'7-i' •y^X3 0 2 t, 

^gl1tlg'r-:^;w 5 0 0 ^<J>if-^v^ 303 ^^g-T 

•So 



[0 0 1 6] @ 1 1 a, ^^tS^T— T'-'l/S 0 OCD-r— 
7";l'<i^%5^-ro *f— T'^Uca, IPv4TKL'X5 0 1 
h IPvST F UX 5 0 2 tD^fSMilA'^^S.^^nSe 
7;l/ii, VPNStC^Jlgi^n (5 1 0, 5 2 0, S3 
0) , VPN%l{RS-r§ F^^XU-^ 1 cO^^lffglBlt 
gPl HCtSlfl^nSo ffiJjl(S, SlfCfeV^T, VPN#1^ 
^'ttffix-7";l'5 1 OtiF^^'Xb— 1 ate. VPN#3 
^^tflSx— 7";!/ 5 3 0 « F ^ VX 1 b (CifSJft^ 

[0 0 17] a2'\Rt) F5>'xU'-:Jf KDmm^Wii 
^aau, iPT Fbxom-itis^^^«^ie«si?i i^d 

^^Wlgx-7";b5 0 O^c^^r^. FS 
^ • ffiSSP 1 3 IPv4/^^-y F ^SiifS i:^^-t«fS 
IMPl l^^^L, IPvGT FUX*IPv4T FUXJC* 

S/c, r-^/^y-y F^i^ • 5ailg|5l 3a, 
IPv6/-^y-y F«rS{f-r§i:, S^^^WfSiettgP 1 1 %^3g 
L, IPv4T FU-X^IPvGT FUXlC«tm?.o dOi: 
IPT FUX(D{SA^{C^,^S$'^*'ltS*»#^;^5 
C i:A-^nJtgTS?>o H4{ClPv4/'^y-y F7^-v-y F^ 
^■To ll5tclPv6/-^y-y Fc7:)7*--7-y F^^-To 
(Dl^icaiPT F^-xrc^tT'*<, u07;a— T-y Ffc^ 

[0 0 1 8] 03 DNS-ALG 2 cDISfig.M^^^To DNS-A 
LG2ii, lHlf^(24a, 24b)%lRS-r ^.-Y > .5'7x-Xg[5 
(IF) (23a, 23b) i:, ^^U22i:, CPUZli:^, /^X2 

[00 1 9] m \ 4i:01 5{C:^-r>'— ^rvxtcti^-s) 
T, 1^ 1 {C$5tt SVPN 5 a cD5i5t; 4 a TbH'PN 5 c <?)ii* 4 

0, 4i*4 ati4^5fe4 c<DSM(hostCi:-r5)<DT FU 
X^^Sfc*?), DNS-9-— >'^3 afC^^LTDNSr-3V'»-&*3-a:^ 

(1 0 1) o DNSP.av^-&^-t+a)/^y>y F7;^-— -^-y 

F;&0 6tc^-ro setc^-r^fc-pfc, qnahe(4 2i) 

^cSMhostCA\ QTYPE (4 2 2) tc^jlg^n— F<D^'l' 

A" A^teK^n^o 0 1 4Jc;sDiJS^%^ttSo dns 

■9— ASa tiCcr)^,MhostCfC)hf)i£;-r?>IP7 FUX^Sn?) 
^(/^ftiti, :;;)jcr)DNS-9— (DNS-ALG2a) iC^UTDNS 
Fn^V^-&t3-<i-%fT3 (10 2) o 

[0 0 2 0] DNS-ALG 2 a ^SMhostCtC^^-T 5 IPT F 

ux^&sae^i-^if^, 0 1 2, 1 3tc^rMil;i^'-^v 

6 O^gffij-r^So DNSrav^-g-?:>-!i:<DQTYPEA^ "A" <Dm 

DNS-ALG 2 aaQTYPE^ -AAAA" iC^ikT^ (6 2, 
1 0 3) o DNS-ALG 2 a {i^^'L/cDNSRgi,>-&t3-lt^^O 
DNS-y— /^SfCjfiftL (6 3, 1 0 4); DNStSS^^r^tO 
(6 4) o DNS-tr-z^Stt, i^ODNSt)--.'^ (DNS-ALG 2 

b) tcDNSFcgl.^-^t)^^^iM^i-r5 (i o 5) c dns-alg2 

b(i, SSuhostCtSf-rSIPT FL'X^aiP.^U^^^ 
0 1 2, 1 3tc5K-rS6Ii;l'— T->'6 O^eiil-rSo DNS 
RSV^^fe-ircOQTYPE*^ "AAAA"' <0«^, QTYPE% "A" 
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^Sr-S (8 1. 1 0 6) o DKS-ALG2 b^E^LfcDNS 
raH/^-&t)-i^:*i^cr)DNS+J— 3 ctSliiL (8 2, 10 

7) , DNSf5S%^t■^ (8 3) o DNS+r-/^3 c Sttj 
hostCtCj^-r§IPv47 KU-X "c" ^^SS^r^ (8 4, 

1 0 8) o 

[0 0 2 1] ia7{CDNS-9— /^3 c A^P)C0DNSf£;S:^^'5^-y 
hf?7:*— ■^"V h^^^fo 07 04 3, 4 4, 4 5<Di¥ 

my:i—'^-y h^msirc^-to name (51) {cSMhost 

C, RDATA (5 4) iClPTFUX " c ' A'^iEttcnSc 0 

1 4%#H.a-r^i:, DNS-ALC2 hiti^x^commorcitici 

Pv47KU'X "c" ^IPverFUT. "y + c" tC**^ 

x-^o dOIPvGT FbXfi, VPNSctcJtLTfiJD^TP. 

ti^tSjie^^iPve^u^-r •y^^'x (y) -fiPv4rKL/X 

(c) T'Wfix^tl^ (10 9) o J-:<!^, 

^mm^i&mi?w6T \^U7sJ t<^^o DNS-ALC2btt, D 
NS.fS^^OTYPE (52)^ "A" "AAAA" {CS^L, R 
DATA (5 4) IC "y + c" ^m'^LrzdKSSt^^mnS-^- 
^"^SlcmiEt^ (8 5, 1 1 0) e DNS+J-— /^SJi, DNS 
-ALC2 a{C^Mhostac*>f-r^«(i5fe(S!gIPv6T KI^X 

'■■ y -i- c " ^fSS^-r-S (6 5, 1 1 1 ) p DNS-ALG 2 a 
tj, t(^0^^©fci6tc, CC>I?v67 Fb'X " y + c " 
^ IPv47 FU-Xc" (Cg^t-« (1 1 2) c CcDIPv47 

FU-XttSSuhostCtcMf 5{g*Jfi5^7 Fl^XT, VPNS 

aT'«ra^t\Tl/>55:V>IP7 FbXO^^A^tjS^o W 
1^, c:(r)7FUX^ r«{l^iK*JIPv47 FbXj i:P? 
^'o. DNS-ALG 2 a {i, DNSJSSOTYPE (52)^ "AAAA" 
A>e. "A" tC^^L, RDATA (5 4) {C«{l$fe^2gIPv47 

FbX" c"" ^S:^LfcDNSg:;S^DNS-9— /^S aeS 
Tii*4 atcSfif?. (6 6, 115, 1 1 6) . CO 

t^s y 4- c ^ c ' (Dpiitsii^mmmm'¥B&L. f ^ 

yXb-^f 1 alcmiMT^ (6 7, 1 1 3) o F^>'X 
U-^l att, ^^^iJ^^^WIBtSitSP 1 IF^OVPN 
# 1 Sgl1flBx->^;l'5 1 OtclBlSL, DNS-ALG 2 a fc 

fL^^^mm-r^ d 14) . 

[0 0 2 2] DNSfSS^gfi Lfciffi* 4 a tii^* 4 c 
(njttTIP/^-^-v F03M<i%i!&i6«o cnSO/^-^-y FO 
«fi7t7 h'UXitc , iMg7t;7 FUX«4S*01Pv47 F 
UXaTfe-S (131)0 

[0023] F^yXU— 1 aJS, ilO>'^^-y FA^^SiJ 
jt-rSiTT^-^'A-^-v F^^- Sa^gPl 3tCjM5o 

#t«{i$t7 FL^Xc' T<^^^*H:^5, -rsi:, Xr-y 

7°i 1 3TmmLrc:Lyhvti^^m\im7—y>v5 1 o 

iC^-Vt-^^ftlsb. mm9tT FU'X "c"' ^ "y +C" »c 
S^r-Sc Ji{i7t7 Fl^Xli, x-^??:SfiLfc[HlSS# 
^fC)t^]Cc:;-ti.(R*J&5^IPv67°U7f -y i'X a ^{tSPL/t 
r^{i7t(R*JlPv67 F UX J o -r a " 
(1 3 2) c F^^XU— 5?1 a {3:gffl7fe7 F l^XtC 
"y-i-c" , 3e{17c7FUX{C "Q + a" %^tl^n^ 
^Lfc/^^-y F^grjE^-ri* (13 3) . F^VXU-^ 



1 b«CO/^-y-y F^T-^^^-y-y FS^ • jaisgpi 3 
tCjs^o CCT-li, «fi7fe7 FU'XA^?>lg38lPv67'U:7 
-C -y v- X y ^mW-t^o iM{t7t;7 F l^X " a + a " %VP 
N5 cOrtS(2-e-.#,!c»SiJ-r«/cit), IPV47FVX "a 
1"' tcS^-r^o i:OIPv47 FUXfi, Jal{l7c7FU 
X "a -fa" lC)hr-r5(g3®6*I*7 FUXT, VPN 5 c <D 
(^g|5T'<Kffl^nTV>:&V^lP7 FbXOm^A^?>S^o t( 
1^, CCD7FUX* rjM^7C<S*JIP\'47 FL'XJ 

[00 2 4] F^>XU— 1 bii, "a-fa" i: "a 

1 ' " (D^^t^.mmmmm'^iSLi.. mmmmmm \ 
1 ovpN# sif^wiSx-:/;!/ 5 3 0 f^isit-r^ ( 1 3 

4) c KS3k4 cA^«{i7t7 FL^XtC '- c " , -MmitT F 
U'XJC "a 1"' %S:^L/c/<-^-y F^Sif-r?) (1 3 

5) o S^7fe4 cli, ^*4 a'\fRlltTS{i^7 FUX 
"a 1"' , iIfl7c7FUX "c" ^K^L/clP^^y-y 
F^sifir?) ( 1 3 6) <= F^^'Xb-^' 1 bTtiCO 
/^-ir-y F*'^iiJ»r§i:7=-^/^':r-y F^^- jaJlSM 3 

L/clH]|iO#-^i:«{i?*c7 FUX "a T" T'l^^^*^ 
iT?>o ■r?>i:, X-r'y7"l 3 4 T-*fiiL/cxy F U 
^1flBx-:7;L'5 3 0^cao;b^^rci6, «<1^7 Fl^X 
% "a 1'" ^ "a + a" (c^^-TS. 3ilg7E7Fl^X 
«, X- ^ ^Sii LfcdlJ^S^fcM.fC-r 5 miM-fs. iPve 
:/U\7f -y ^X y ^f^SnLfcjsH7tfS*cRIPv67 F UX 
"y-rc" ^C»#m;|) (1 3 7) o F^>XU— ^1 
b«S<l7fe7FUXt "a 4- a" , 33IM7T;7 Fl^XtC 
"y + c" ^g^Urc/^r-y F^iim-r^ (13 8) e 
[0 0 2 5] F^VXU— 1 a li:, CO/^^-y FA^SU 
«-r5i:x-3'/^^-y F^gl • mfl5l5 1 3(ciI^o cc 
T, «{i5%7 Fb'X*^6<S?JIPv6:/lxXi' -y i'X a^gij 
l^tSo ^gl1f IBf aitgP 1 Hc«M$fe7 FUXOMMIP 
v67'U:7-i"y ^X "a" t^ff7t7FL'X " y -Fc" T 
It^^AHt^o -t^t. ^#ii:-»11LrcX>F UA^^^ 
tflSx-^;i/5 1 0{cm-:3*^;s/ci6, jM{l7t7FUX^ 
" y + c •• *^e> "c " \cmMt^ (13 9) , 
[0 0 2 6] 4 a {3:«{i7t7 F bxec " a " , JMff 
7t;7FbX{c "c"'" ^KSLfc/^'^-y F^Sff-T^ 
( 1 4 0 ) o 

[0 0 2 7] *fgB^0^5S0Jg^{Cinff, F^^/XU- 
1 i:DNS-ALG2 A'a^L, IP*!160(r*JIPv6:/U':7^' 
•y i'X^jSffl-rSCiitcJ;!?, 7""7-Y-^- F IPv47 FU 
X^Wr^VPNf^T*gSa{l%fT-9 C i:A^RJtB(c:&§e 

[0 0 2 8] *fgB^O^ 2 0^5gO}gl^;g:SSn;grSV'>T 

[0 0 2 9] 0 1 6(i, 3fe^BJOB2O^0g^iJCi^^»^ 

m 1 i:ti:i5-r^t, ^i eosw^^^tj rvpNs 

ODNS-tJ— 3 i: DNS-ALG 2 OSHA' F 7 ^X U— 1 ^ 
^SfSj Cfc, ■ rvPNOffi5S{lfCi3(/'>T, DNS-ALG 2 
35^:^tcPalV^-&*3-^i:?>DNS-9--A{r^ ±teDNS-ALG 2 l^OgiJ 



C 0 0 3 0 ] :^mMmiCtS\.->r. DNS-ALG 2 tj. h 5 > 

xb-^f 1 tcSM^n?>vpN)i<fiSJciPv6T Fux%^-r 

NS•t^->"!^OT FX^Xm^t. LT. DNS-ALG 2 a<0fftOIPv 

ovpNF^tci^ffi-r ^DNs^t- /^toigsiPver f A^iett 

^nrv^^c CtO{g*JIPv6T Fb-Xti. "(g*j7°UT'(' 
•y ^'X+§VPNfc*5t/^T, DNS-9-->'Nti:flJ5^Te>n/cIP 

[0 0 3 1 ] 2^lli^WcfcntS F^VXU— 1 (i, VP 
mcoms-MGT FUXSi^ttlEi:, DNSO;>« -y-t— v'^ 
$ty/-^^-y h^KtI-r?.«tli:. DNScO;'<-yfe-v'%$ 
tyM-5r-y FOT F UX^J^^tg^^ e.tCffi;l§o VPNS 
CDDNS-ALGT FPXS^'IflBtt. VPN)ttfS{CDNS-ALG<DIPv 
6T F l^X i:VPN«DF«9gPTDNS-ALG^S(g'J-r ^ fc i6DNS-ALC 

jcfij 0 ST e.nrc<g2iiPv4T F ux t<DMmmm^mm 
10 0 3 21 mn tmi sic^s-r-y—^^xicm-^ 

T. m 1 6WPN5 atC#ffi-r?>4S*4 aA*VPN5 bfc# 

?s-r?.si*4 b i:a^f■r^^-&^co^^Tl^.B^■r^=, vpn 

5ai:VPN5b(i, F ^ >X 1 a tCit'i^^nSc V 

PN5 at F^^XU-^ 1 aCDPslT-jMSii-r-S/^^-y F 
(07 FbX^^i:. VPNS b i: F^yxlx-^ 1 aOF^ 
Ti^^mt^^^-yy hc07 VUxm^it^ hv>XU- 
^ 1 a TfTt^n?.. Hi 7 1 8 tCfeV^T. VPN 5 a 
t F-^yXU--^ 1 a<Dm<DT F UXS^^^gg^TR-O. 
VPN 5 b F ^ >X ^ 1 a (DFb^cDT F b'T.^^mfH 

[0 0 3 3] 0 1 4 il0 1 7(D±^cM53Hi. TF^^X 
^ 1 aA'JDNScDj^ y-tr— v^igr-atiV^'^-'y FOT FU' 
X ^mkt 5 J il i: . TDNS-ALG 2 a ©I Pv6T F UX 
*'<VPN©tCS^^.I Ct-e^^. 

[0 0 3 4] UT. mn tm\ sfc-ov^T. mm\c%^ 

mr^. 4i*4 a«iifls*4 bcO^MChostB i:-r^)%^ 
S^-r5fci6tCDNS-9— /^3 a»Cj^LTDNSPcgv>-&^Hi%fT 
9 (15 1). DNSi^-- /^S a (IPV47' FUX '£134" ) 
It. C<D^MhostB{C)itf£;T5IPT F l^X%ft]e.=&t^fc 
46, :^(DDNS-9-— (DNS-ALG2 a, (RSgiPv4Z F IxX 
■■pa4'" ) \zn\^Tmsm\.-^'^t)^t^'n=> (1 5 2) o 
[00353 F7:XXU— ^1 a<DTR-0{i, DNSO^>y 
■fe-v^^^CJ/'^-y-y F^l^ffiL. /^^-y F^^j^f?. 

C 1 5 3) = «{l7t;T FUX«. h^VXU-^laA' 
ilx.5DNS-ALCT FbX^j^tslS^ffll-^T, DNS-ALG 2 a 
(T^VPNSaScDlPveT FUX" a 6" icmkt^^ hI«7C 
T K bXts, eS57'U'7 1- y ^ XWJIt— :?";l'300J&# 
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^,L, VPNS afflcDM^JPveyUT'-i' >y^X "a" 
SOT^o F-^^XU— 1 a<75TR-0«, TFl^X^^^ 
L?c:DNSP.gv>-&^-ti:/^^-y F%DNS-ALC2 a^Cjl^-TS 

(1 5 4) 

[0 0 3 6] DNS-ALG 2 a !i. SMhost B {c^f^ IPZ 
FU-X^Jpe^l'^^^, WI550.il>'l'-7">'6 Oicj;!?. 
DKSPcgi/>^*?ii-^gj^L (1 S 5) , DNssgv>-&*3-a-5S:te 
a^-Ti. (15 6) = DNSru1V^-&t)-li-cDteHl5ttC«. DNS-A 
LC2 a{C{^j■-^;^t^fcSlJOIPv6T FUX (VPNS bfflcDIP 
v6T FUX "^6" ) ;b^K^^tlTV^^o 

[0 0 3 7] VPNS bffl«0IPv6T FUX " /3 6" ^ODNS 
Pall ^Sfi LfcDNS-ALG 2 a (j. SStihost B \zn 
■r«lPT FUX^ft^:fel-^ii^. Mf5^il;l/-5'^'6 0 
tCctO, ^^L/'cDNSPu1l'^-&t)-lt%^CDDNSt»— A3 b 

({gsiPvBZFux "i3+db4" ) {cmm-r^ (i 5 

7 . 1 5 8) c 

[0038] h^>'XU-^l a^DTR-Tti, DNSO^ -y 
-ir--:>;&-a-CyA^-y F^^mU, ^-^^-y F^^^TS 

(15 9) o «{i5fe7' FUxA-e., ■Cg^ayuy-r-y^x 
jS^ftmr^o jMflTtT FUX«. F-7>'XU-^ 1 a 
^^fitxSDNS-ALCT FUXSmWfg^fflV^T. VPNSbfflO 
DNS-ALG2a01Pv6T FUX "/J 6" {C^tr ^{5*JlPv47' 
FUX "pb4" tC^^rSc F'^VXU— ^1 a£DTR-T 
ti, T FUX^r^^L/c-'^'y-y F=&DNS-9— ^3 btcii 

<t-r« ( 1 6 0) o 

[0 0 3 9] DNS-9--A3b«. ^MhostBtc^htr ^ IPv4 
TFUX "b^' ^jSa^Ti) (1 6 1) o F^^'XU— ^ 

1 a(DTR-T«. DNStD^-y-t-v^^^ty/^'ir-.y FJ&lttii 
^y-y h^^i^-r§ (1 6 2) o 5M{i7tTFUX 
{Z . \TN 5 b tc MJCf (5*17° U 7 -y ^ X /? ftaf 
mm9t7 FUX«. h^VXU-^ 1 a/b'!ffl;^i>DN 
S-ALGT FUX^^-fiffi^^V-'T '■pb4" A^P> "/36" tC 
^gir^o F^VXU-^1 aOTR-m. TFUX;&^ 
MLfc^^^-y F%DNS-ALC2 atC^Mff-T^ (1 6 3) c 

[0 0 4 0] DNS-ALG 2 a ti, «,MhostBtC^if-r 5 IPv4T 

F UX " b " KUmyX^y-^ -y ^' X /3 ^frf SD " /? + 
b" fc»#^;^5 (1 5 4) o 

[0 0 4 1 ] DNS-ALG 2 a ii, DNS-ALG 2 a ^DVPN 5 a ffl 
c01Pv6ZFUX "a 6" ^(C, RDATAtc "/3-i-b" %S 
SU/cDNStS^^siii-r^ (1 6 5) c 

[0 0 4 2] DNSjCS^^g^ LfcDNS-ALG 2 a L:ill<73 
^^tOfci^fC IPv6T F UX '• /3 + b " >&«ft5fe{S*JIPv4 
7 FUX "' b'" tCgglTi) (1 6 6) <> CC0IPv4T F 
UX«iSMhostB{Cjhf-r5(E2ffi6!l*7 FUXT% VPNS 
a T'<Ifl|^nTV>^l/MPT FUXO^-g-*^e>S^o 

[0 0 4 3] DNS-ALG 2 a ti. DNS+f-ZN 3 a eST'iS* 
4 aicSBUhostB(cM-r««fi$tt5fIIPv4T FUX 

^"b"" ^JHf-ri. (16 9. 1 7 K 1 7 2) o F^ 
yXU-i^ 1 aisDNSfSSl 6 Q^m'^-t^t. >^^v 
F%g^-r§ (1 7 0) c ^fi^T FUX*-6> ®2S7' 
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XU-^ 1 aA^<l^SDNS-ALGT FlxXS^1t^^fflV> 
T "a 6" A^P, "pa4" A^P) tc^^-f 5=, h^^Xb— 
1 aOTR-Oti. 7 F UX%S^^L/c/^y -y h*DNS3 
a{Cjg{i-r^ ( 1 7 1) e 

[0 0 4 4 ] DNS-ALC 2 a tt. " /S + b " " b 
f5^^^:}■^^^gWJ^^'F^L. h^^XU-^ 1 atcJSdf 
(16 7). 1 aiS. ^^Jli'J^^m 

tflSffiSgPi i<DVPN# 1 ^^^tt?Bx-:/;i- 5 1 ofclB 
■SLv DNS-ALC2 a tCiCS^^slii-r (1 6 8) „ 

Co 0 4 5] 0 1 5 8£D±:feg^(i. Th^^X 

U--^' 1 ii. «{i5feT FU7.i;)M{i7tT F^XcD^^% 
ItV^ (18 2) . ^^'^-■v F% F^>XU— ^^F^TW— T- 
^ L (18 4) . Sl>*«{i5feT FUXi:iS{l7T;T F 

i^xo^^m^n"? (1 8 5) J ciiT'fe^o 

CO 0 4 6] !^*4 a{iuffi5l5 4 h^f^ifZlV^^-^-y h(D 
mm^Uhib^. cn5.©/N^-v hcO^liJfeT FUXiJ 
h\ alifTTlZ FU'X{i!iS*cDIPv47 Fl^XaT-fe5. 

(1 8 1) c 
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